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(54)Title: NEAR-FIELD OPTICAL HEAD AND PRODUCTION METHOD THEREOF 




(57) Abstract 

A near-field optical head (3000) which can be produced using a silicon process and can permit the irradiation and detection of light 
through a fine aperture while being positioned stably close to media, and which comprises a fine aperture (3008) formed at the apex of a 
taper, a light introduction unit (3002) for allowing light to propagate in approximately parallel to media, and a light reflection layer (3001) 
for reflecting the light propagated through the light introduction unit (3002) in the direction of the fine aperture (3008), the head is further 
provided with a condensing function capable of irradiating light condensed on the fine aperture (3008). 
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§gp506^^LTt\-5 0 BBP 50614, /<tt507fr&ajA£*i£j!fcl::£-3T 
x-/^507(4,M^ti^-r"g>*> , J3>a)x->5 l >^8fe^iic c fcy.>ij :i> ^^ 

Tr^SS507fl)rt«fe«klK*>>J=l>*fi501±|Cl4ft3iafcJB504tf»^ 
*i£ 0 £fc* ftSliBU! 504±KI4. 55— ©JEU*»MlRl±-t*€fc3lwvfc5t* 

15 i47fe#^^504-e<Desft3gi^$ia3±-r-i)«fc : 5(c. yi&tttmsoatfmmztiZo 

ftA»*505<fcy3fei»5ft»504rtl=AStL.*Wa»5O4r=J:y|BO5O6± 
ffi|Z*jMlS. ^P506±!C(4, 3fc©^lSa€***57-»508^»lfT:*y, 

**ae»504se»L-c#fc3fer4ca)55---»508-cfiatL. aiff^fiitBBP 

20 73 fili::|R)ttT$iA/W<. 5^-2?508(4lHJ®©^^LTfcy, JESTf &3fcl4 

ftAsaa)tr^T;»*^«.^i!SS*«*i4,yix--T^^a>»*- 

25 lc£ifc+ -6*14, x-/«»507rt«lc3gfifc*4lfe5ftSStBt502l=iyjE*t* 
*u *&l=HP506*fi||=il3fe$*i<b„ C©<*:5K. «3t**i*Cl4:l=J:y, &r)t 



WO 00/28536 



fV \-» UWiiOJJU 
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06(A) fc<fcOT6(B)l£, B5f=^Lfci£a»3t^vK500<D«3SlS(Z)i 
>^[CTv'J=i>a^50 1 (Ctt-/<»507* J*"* - So ( 1 00) m 

m&tzit* mitmz&H. atftD^ttxg^ttjssjfca^MJv^^a 

10 So 

15 (KOH)*i§^feStMiT-h7> : ? 1 ;UT> : E-'7AM-rKn^-4 : -i^-<'K(TMAH) 

■T-/<»507<0ttBilC|BO5O636<»fijaftl5. HP50614* 50nmfrb3ju 
25 -<X^f>?*£ffi^-t4,&^o 



II I IJ ill 1 1 
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10 it. ^^^^j/^jjumti^tz^A^m^^m-r^o mm&ttftx* 

20 O-gP^fJItL. 3fe#;^^504i:^l)^b->U3>$*>Ua>S«S®^^^ 
2£^&fc*m£MU ft£ltlg502i:&#f&o 



57-955081*. *¥*RlJ:y3flA/-C*fc**§ISP506©*|8iII=fiiltl?$* 



, H « . « ■ * i If. Illi 

WO 00/28536 34 pfcT/JPW06150 

*fc, 7p-:?0)/]>3Httf^£fc y, «>x/\*fcy(Z)3Ryfi»^ 

5ctt(=7UH'>KJ=iBeLfc:i&aS3fe^'yK7L/-f700(©«J*€aro lOOife 
S702jb^JH«t*3h.fc3fc#. 4O©jfi«»3fe^vK701 (7>8SP±@lc^A^^ 
10 «fc5l=3te#a»703A«»fifc**i*. ft3S702lc£oT8aSt^fcftl;L '>U=i> 

3wic^A$tt^« $A$*ifc3ti*, 3t*aa703f«i*ay % ne&ntii::. ^ 

*K70 1 <7)BB □ j£i2fc^A^o mfr*itzft[z.£^x , €■ * (7) Bfl P frt> liifiSl 
15 ®fttf£tfL£tl&o ^7|C^LfciSaif3fe^'>KTU-<700|ZfcUTIi. 1 O© 
jtliir^L-C, 1 0©*>Un>S«i704±lC4oa)3fiaif3fe^K701 * sBLT 

20 £*/MSI=»it, *a«r*E»*J«fc^K*tBL*<RniBt<i:y, »=tt* «5IBS2 

25 -So HSlCfcLNT, H16a>»Bll-«*ifia»3fe^f K500tRttl-» US P 806 
$^1--5v , J=i>»te80l±I^^JSItl!l802$^L-t5tWa£Ji804^^[t. 
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*fc-t<D±.Bil=l±3feSWR803^ar+ri^5 0 »P806li» x-/<»807** 
5>»A$*t*3felc«fc-3Tifi«S3fe6<±fit*^i*J:3l~, 200-*-/*— HHUTCD 

3ll6(Z)^»2Jzflk5iaffl5F3fe'N'yK800TEtt.3fe*a»804lC3fl£;$AW*-e- 
5 $3feAlt*805[zm5fcttflE$5Lfc»«LW£o mizfrt£5iz % &A$t 
j||8O5©J»tt*i!bBB0»ttf="r*t. ll#lC|i^LTl^U-+F#3Sfe<5U 
M^7^/^b^Hi$*lfc3feliv3feAlt^8053!)\b^M804lCAS+$^ 

£££4,1::, 3fcASt*805©U>Xja*lcj:y*3fe**iS B ****ifc*tt, 5 
5— »8O8TfBBP8O60^|S3lZfi»*#l, ffl P 806«>a£iflKJiBjtf**t&p 18 
10 P806©ifiia<0T-/^S5807|Ctt. Sfcig&&8O40±^££:bo*:ft££ 
StU «fcV^<t»?t^§3P806|Zftpt-t?^^ c feaf^5^il802M^tl-S>o 

P806|c^-r-5.i£^Sf5t<7)^SIiit^:-r«>o 

^ASt^soB^u-x-o^^^^-r^-^^^o f-o>*s^ & 
^sstic«fcoTi^P8O60ifi3ai-Kist$Mo 

ItSifi^if^^^KtP^M^PirXlc.fcor^^-r^CtA^t^o^A 
20 ^805<7)Cj!5^!K{*, gjej^-rx'f^sioscoxsicx. ^£t±£*rf 

804fcl=#JfcLT*ftl*££fi*5*T?V«j:l*. H8|cfct>-C, &&&& 



i< i li. itll I lit min Mi iv 
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io ms«£0*::£j&<t?#£o 

afe* A J:y/h*<C«*"CI4. fi»P^**t^« ^dt. HUP Sfi2Tca>-T--/<£ 

25 sjg-efe^o 
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«£j*"f KWEhc?**. B10(A) tt«iaij^&*fc»tt£* Hio(B)tt±BB^ 

«l*Ts X-r^S202-(?li, J/'jaXJDR^tti^ ^^ttUfSffll^r^yri 
gOA(KOH)7Ki§;^l-«t:oTX«y5 1 >^fT5i:-r'S<i:, v'Jr]>G)®^Jpllc«fc 

fc'7X^^905^1^CD-77.^906ICilPI^'&o^i:fc\ CCBftlXli, ?3.£tt9 
*t905l=5l^*ir^fc(100)iB^rflS*O*>«Ja>*4Efl)±iifl)-»A« > 7X 

mi^Xs xt^s204-ci*, *>y=j>a>m:££x^>a£m^ e/»ja>* 



WO 00/28536 
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©f*8fil*» (31 DS«Tf»fifc$*i*. -tz-e, TS(Ox-/<8B9O3tt±H[(0T- 
-/<*&902lCtt*T«fcyj^frfcl*lEWr*. 

^y:3>SlK90l£g®»iix^>yu &&0Jg ***<«Ci: 

BBP904A<»fi6**ifctc:5-c«7«. -toe*, ->';3>S|5901 0)JS@ 
[rg8n904#ffM£:H'5o g§P904|j: % 50nmfrS>3 mUBLOIMXizf&tit 

10 -tLT. ±fEO) < );5^Xx^^^l?#S{Lfc*> , Jr3>««901 $ 
^Ji£DBS2lc^LfcJ;olcdh®^«(D^AStSs805^IS:[+S;-t4,T' 

15 

tt^SOm^±T2SO^®(Cj;y^^tifcx-/^^«!:LT^Lfc^. 



•39 



15 MI-tt'KpgBP i i03#J&j$$;ft-CU2>o ^l^»Bt*ttfcT—y<» 

1 1 0214, ma 1 1 03ifi2! *-CDi*®<7>& a^tt-fcAMcfcoTl^, ft© 
±SfrT?(4, ->U=J>gfel 1 01 rojg®[::ftLT55J£flg<Z>&£Trf-'*Sin 1 
02£ff2j£L-CU£tf. BBPafiffl-CI*, 10Jg^t>30^fIS©^S-C? J r--^Sl5l 
1 03£Jf*JjJtLnN&o 

20 01214, ai ii=*Lfc->»j3>afe«i loi^ssafixa^-w^jKriftWBi 

vy5^aff*ffl^T^>»Ja>«*i 101 ±13, -?X£#1104£/^--> 
x~^»*»Bft1"-6« Cflx-rf^BEffitLT, #J*.I4\ *»^*U^A(KO 



jU mi jiii i nil ,«* . j 
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40 



5 O^ffitt, *>'J=i>SSl 10ia)J£ffil=»LTlOflEA^3oagttt/j:So 

i'UavS&i loi^gMA^xy^^U ££a>J$ft$3<-$-& 
C<t(cj;y ->y =3>StE 1 1 01 F«3l=0/J\<f BB P 1 1 03£»J*f fcfc\ Zfl)J?/ 

10 110lOJSBBl=BBP1 103A<JBfift$*t*. &8P1 1031*, 50nm^b3//ml 

fifl)-y--fXlcJBfifc$*i*. *fe. 0131** B1 lC*Lfc->'Ja>*Sl 1010) 
£S&X|I0)te0>$£^1-I8BJ?SI 

ffl^t, v';a>S«F«9(^ J r-/^^^^-r^o ZCD^OTX^1304[C[*, 
->l»=i>IHbR£ttJfl-r 

IfclvC, X^^S402T3I*. v'J=I>S^130ia)JijaiCi/'Jn>MRl3 

05£M&i-%o ->»J=i>gHbRi305i*, i/M=i>&*Si30i£Ma)&&<b 

20 *F<7>*K&AU v'J=i>Stel30ia)a®^b$iJ-^C«»:lcJ;o-C^g{-r^o 
<0*>y3>MfcKl305©JS^I*,T—^W«ffiT?ro->Ua>ltftRl 305(7) 

^x^S403-ei*, ->»ja>attt[i3Oi(0fl55aicj»fi8**ifc->«J=i> 

25 ^^Rl305^^^T^oX-^ , S(5a)®gp-Cro^U3>^^bRl3O5CD@^(±s 
x-/\°g|5^®-ec7)v , J=3>S^bll1 SOSCD^ICit^TPH^ctf), 



•41 



fcfflh 305$Rfc5£Lfca<J!>. *>'J3>»«[1 301 0T— /<8&1 302©»«li . 

ftLTiojffr?>30jg*ig£fcSo 

1101 £/B(,\-t, HJgCDM 1 1Cfclf^Xf'^S 1 03j{>\i=>*7^:?S 1 
10 06*-C*«*fT9o 

«[JlLfc«^,*a«:*0IBfll*fcttll4*<pril6i:<t*o 

^OT-/^(7)ff^tt^<fcyi£^/zLfcv';3>s^iioi^fflL\TL^fc*!), §gp 



ii.. 1 1 l . wHHuiui,,!, 
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^>^mmi^^xm^mu^B^Ltzm^izit^<D^t^m^oif^ 
io ot*<£<£i:. ft&%mzm<mm?&zttfjEmzM®-eztztLxb. wm 
7u-JtLxm®Uz®m<D&mmft£®zzttfx-%tf:fr?tc 0 

x-/^1402*<M$*L^ZtlcJ:or^J>^P 1403£S6ltT^&, tctzU 
20 tt%B#tltm:ti:otzMftX>&&o 

zixzowj^y&fa 1 401 <j)mmK%fc§ttm%Mf£-t&o zotft^m 

m^^r^T)^-^MM)^±{Au)^om^%^m^x^\^nw. 
£-oxmf£$*i& 0 



'43 



*<»*LT<€>#ffi£RLTU5.iMttt, £^AT'^T<fc5lC*><J=J>g$&14 

j3L^3teSStRfcLT«Bt1504A<RJ?tT?fiRK**i.T^*.ZZT?, RJSt 
tits is i )^>&Ul4010)±ffi('r— /^1402^|^<®)lcSS^lSll-i3 

ln-c. *>y 3>aitt 1 401 cd±bba^&©4erri 504©fl[**s^o £RRi s 

04*«. T-/<Wl402±f=+»l=Ji<jaR**t*c:fcl=J:o"C. W/MBP140 
10 3jiiSlC|^^gRl5O4^/J\^P1403©4 3 'i>(CjSjltT^aiSArf£[t^{±} 

= d-2Ar<Z)g|&jWJ£o 0 CUT!* SStHgArtfi, ?/«j3>|fc«1401fl)J6 
15 SK&oTcSfrftKifcUT, ^IE1(f0IS/h^POX-yi?TOto, &&R15O40) 

1©lgffilC;Sofc^^lcfcMf^RRl504lCj:y^g$^a)Ttt^<^> 1 ; 

1 40 1 (Dmmfr* a z*£it Jtisiz-f titz&.w~ts^xmm2*iz>o v 

25 ***D*W»-r-6^i:^Tf*S. Hi 6(a) tt, ]fcR#|p|£01 4*0>fcEPA£:L 



WO 00/28536 
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PCT/JP99/06150 



©Kk^BBP i403*^&l*?«lc3gaiftArf£ft-r*L"C®Bfc**tfcl8PaJA < » $£« 

5 iX/\'^^U>^S6*fr*:ofc*^fl!)**l^fl!)y77*55L-CL^.ftfc\ CCD 
«£0>JiMR*#l;i\ JIS3J|3tfatfcL^Tl*, x 1 0" 6 torr. *£^b-h 

x 1 0-°torr, ^JtU~h200 A/minfcU ^U<>-fr-fXl41ttfctt/h*<, T" 
10 — /<»©JSIS^RJitt»<ft*fc*Kffi8*a(Oa^J:yt«aj*l±^*<JS: 

-f ftfrfc. -hlELfcJ*K*#HwfcL>Ttt» S8ta« Artt«J!Ct©10#G>:-tBlT 

15 £14. BBP-y--<X*IHP»«€«!»t''&lcli*«(=»L^H*rtRLftlt*i > tf 
/jr6<C<&yS**tt-Ctt<i:t^ i^t. ±ELfcl*Rlfe«^JKi::J:oTJ*R« 
CL£*<#*UV*fc. Jtffi3S»Sl=fe^TI4, 3SJ*U-M£±teLfcRR*fr 

20 B18I4« RJ5t^**ai»fl!)lS1B^^R*"r*uAz«)l8««*^rH'Cfc*o 

sL-cfey. fiftR*ttJ±±tsLfcayi?fcSo Bi8^&Az~t/3fc«-r^A< 
pj^-^fe^o -r R«tj&<Jt*-r*ico*i-c, ^$rtu Az^^^-r-So 

H*l6017*5J:i;Hl8^sRWtS»<Lr^a3*ArSiji*Lfc«*, ^ 



WO UO/28536 
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P<DR*tt£JH»T&C£:#-e£&og]l6(bm % ifcR#6l«Bi44»©fcWB£: 
10 Lfc*a*0>«iEtta)tt'MBPO}±iBia-CfcSo Hl6(b)tt» Wc56aiBS^y 
.a>a«i40iirS1fi3tt36rfiII=»LTft2oaE«H-fc*fl^Lfc*^*«L'CL\ 

aoffilzttai<*RH*«»***ir^4. *<D3SfctiS:G)igMfi(;J:, 1816(a) 
/hlBP©*t*(ffi)d=25o-^y>--h;bA<tfiEfta)«^MP0)***D=io 

20 MfcTo 

401 oM±lw^RLT.«/hMPO*#*fe«fctf 

25 T % ^©ra^«8S-r^ 0 

Bi9l=fet^^e*atLTKffi3K»attt4:5«^.ilJit^ia«:Ar 



WO 00/28536 
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PCT/JP99/06150 



Vft&'fstt^. Kflfti:?lgttt*Ar(»i8«ttir— 4020) 
ffttUjr^fc«>,aJitl=»"r«di«Arl4**<3a:*o 

T-/<»1402±l::jifcR"f **££ttllfc*o cfcot\ El9l=j3lvC, 
0l*'M8Pa>:fc£*Dli. t-Az<D = d-2Ar < tg-rZ^T^.Z4l(-J:y 
R«t$fl[<-r*Ci:tt-Ct<CL>. 
10 *fc. 1402±i:'>U=i>at«a)«ffi±ta>ii*^&JStRLtrift# 

BL±»cttWLfcRfl[tlt, ft®fiAft(&KRI=#t-S£M^®Jfe*a&- 
15 *)8±Tffc*ttfJ:<. «A*lSlTl?*»JSSt**<ft<3tt<5/£H-Cl#l=HHf±<i:^ 0 
«m*AHf»^ffl»«I4, *R***fifeRAf*l3«feyj|«. * 
filtt*«J:t^-C9sajJil±/h*«r*. LfrU-r--/tfc»©Jjfc»'ei*§8Pj£« 

**<*#^TF-/<»fl>jaR-CI*gBPifiia«=l*ritKLlc<t^ 
20 ±SELfc*>'Jai/S^I4SOI (Silicon on insulator) £ffll^:;?$l^iw£-e 

>*«l=gfi«li:-r-6*#*-V»»«J:yt*t3ti:BBP«»*U ::a>l8POT-/< 



WU tlU/Z85Jt) 



>§g)icj^i:ri*a^<b*<^i:^o 7zmm%&mx**1rtf. &«^b-eSi 

tgCD^tfKtt-So ttl : 1 -en«i:rt«II=iHfc«<3!>***<»ia**i*-- IMMtR 

(ES-Cli 1.2 5^P>?I^)l§P$^$<T't-5o^>/ 5 iA^ci:i:X*l*^-3i: 
20 REttJSO^RmfttffeSo 

KfcRtta*0#(wa*££)i=**L"ctt» aatt-efc**^ a*tt*wfc 

HP»^=tt*MR35<^St<i:SofcfcL*©*RR{*a*-C#titfJ:L>fc», 
S«©»»5l=wtfce^W<ft<Ttft^.^RR<7>RRf4±*^T«fl)i: 

H-e<i:<rt. -r^->iSA^^iCckor4.*> , j=i>A<T ; E;u7T^bLT#a^^b 



Ill M III lllIH Hi i 
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io (mmomm-?) 

Ttv^o *flifc<Dff*8l~££iS^i?3fc^K2100{i. &e^yK#a>ft£t*> 
^<Z)3I^A<$»^^PS^^t-^¥®S«2lOi<h^/hggp-sCD^O)>eij8^ 
^5^51^^2103^. ^<Bft$^21O30>-S&-Crlififc$*U WbffiQ&V 
15 ^jgLfctf^5yK#a>^jM2102£, 3£&&21O2£|&<pfc3*;l£&21O30> 
J§B(~ff*Ji££*U 7fe«^2103|^^GI(g-r^?fc^SSt«3feSStB2104[Z 

«fcy«^^Ti^o^^M2io3ii.^$f5jfi«3T<h^<Dn^si5o^ 

It. #A#tt2105fr6ft$aStt2103lC,MtU ft*S&S&21O30j§y« 

fijt*iifc3tswB2io4izj:ys*r$tiw&. *«a»2io3<z>jfe«»o^ 

25 PA<Wfifc**l-Cfcy, ft*aS»2103©ft««l«\ d(0#/MBP J:yS6fflL-Cv 

e7S^K»tt$Lfc3isie»2io2€»flRLw4,ca)g8jBaj2io2a)-si-att. 



WO 00/28536 
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B*200nmJSlT. JSBHO)- 23CD^200nmiilT^fcy . 3fc£ttJf 21 04{*. 
B^^TL\^Uo C0^&^21O2te %: ft#&&21O3<»1^T^j££;hT 

^tnLtz^m^020)mmiz y B&m\^&$fttz$><o>%.$i®?tt%&.m 

5 -r-SCir^X't^o ¥E5«tE21O1«ty^£iiLfce^S^K^tt0)^?^l& 
2103<7)5fe«(^ESf52102)(±, ^CO^$-tJS@0-ja©ifcA<. /" 3-2:2 

&mO>m&tf>MS<Ws SSjgSS21 02«fcy^t^^Oag^^^^f 
10 -SZ^Rl^i^o C(7)J:5lC^«^i£^if^^^SL/c^jeg|52$^S® 

^^2102-etia^, s^tLTBtyaiu &3*Aass2 1050 

-K)o dtf>i§£4u &$&l§21O305fc^lCfc££j£^21O2X©ftg&8 

Qiz%.®&ft%$Lf£z#tzm£* ®t>*i%>ftm<Dm&m#mm&. torn 
^atimmz. z(D%&uftt%o)&m*&\ztt%irz>tztb* m^ma &m*> 



u MMto<MMi 11 



WO00/28536 5 q PCT/JP99/06I50 

403»«(wJ:y, ^gP2102£D5feSgj£aic % J:y$<0>3fe£ttl&«£j&<-e£ 
5 <So 

v'J=l>Sfe2200^ffllx^„ ®#&( 1 1 0) % ( 1 1 1 ) CDm3£&S/M3>^ #7 

>S^2200F*3lZ5Sfre^5^K^WIHl^2201 $fl*fi6"f S. -?7sV#ktg.Z>fm 
$-n>?U S/'J:3>£tttii*tf* 7KS£fc:fcy OA7k?§&, fc&lMi^f 
y/^-x>^cDv'Ja>£x^>2"1-& 0 CCDtt, ( 1 1 1 )®£^flj&4-3 

x^>^(RIE)gS^«fc^x^>^^fflt>^Ci:(c < fco-C : tiag|5220ia)^ 
tifil*. 7**#^fc«&IMbRt&fc#*i&£lfcfc7>*=*A<0 
Xx^S503T:ii. ft£$tJf2202£jj£|g-f 5o 5ft£at$a>Bl*Aiu 

Ai*©«a*jisifi3tac=TiHi»22oia)j6»^*Tf«&at % *3i=*H 



WO UU/285 36 
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±m~&mt& 0 *#a»2203G)tr»a:, mt->y=i>-¥»a<t*>ya>isfa) 

10 R2202-CB*D*Lfctf 75^K«0)*/Kj:^je«2204*»^2»o V'J3>S 
«2200<Z>»®«9*Iy^>f U afc0K*£*Cr*. &JK|tR2202©t£ 
v5^h*«0»/J^^e^22O4^^$4^fctC^^Xv5 1 >^^7■r^ot* 
^5yK©-2»©*MXl3:» 50nm^&3Aimaft(=»fiR-rft.5'V3>*tt22 

15 at*. 

BUz, ^fiatR[*l»5£Lfc3)S*aK©~»-efc*aiB»2205€»rt"r*. 4 
HR©xy5 1 >if©**3>HP— ;UL, j8ERR©SBP©^:**S»l8t'*o C 
20 ©tt&. *3»«»2203©56«ll=Mr«K«*#»©tr75'yK«©*^ft 

£j£2jS2205*<M£*l£ o AFMEbttlfflCtt. C©3SiB€|l2205©lIj£*HSI 

frt©&iil££fc-f <> ^R©x^>^l±> x^^^ffltN-Ct. ^x? 
hXy^^ffiUTk&Uo 



ill i inlii 
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«J8U 7^«^<$r-->^t«. *0>8L #$«l&2203£Xs/^:/4f U 

5 K^-rx^^>^;i$ffiLN^ e -7X^tfl=tt % T^/l^rXvy:^. 7Ky->ya> % 
Cr, AU WSu Ni, Au$<Djfe«K % 7thUyXh^i:$^fflt§ 0 
2fclC % *T"y:/S508T?«\ 3fe^a»2203<D±ai=3fcfiStR2206^fiEBI 

io 3fes»K2206*»rt^c:t(=j:y, fti£;&&2203i*i££}rf £ft£§aoic 

X^:7S5O7(&X*I£XTy:7S5O80)X*I£ s Xf-^S 505(0 HiAf 
*y^S506OX^CD«frfCfiot:t, BI»fclS21lC^Lfciatt»3fc^yK2100 
15 ^ff^^^o 

^-^M^^Lfc^$LTfcy.*fc^^; , K^{?35t^sl^it-r^3tS^IS2 

LTfcy, ^^2102jfia7?CD^M^A^$<^y, 3tSSte2104"CS^tl 
20 Tt^^^®^2102c);y^it(7)^L^^p!c$^^l^±$-a:§Zi*< 
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«SlC#^-r*3fe«aft»2303(7>AI*«l=jSaSt$^ 3feS*£»2303|*3l=A 

W**t*. A&Lfcfttt. *#»»2303rt$ay, 021 twttic -r-/N°aj 

5 «S3feA<£fcfiMF*i*. H23l=SLfcifi«»$fe^?K7U<2300l=fclvcli, 1 
. -OmatmzttLX* 1O05/y3>Stt23O4±|C4O©2Ma»ft^yK23O1 

(*tt0)»»8) 
15 W4. 

7icflk^*ffiaS3fe^^K2ioofcH«l-.tt/hBBP**"r* 5 Fffi3Stt240i 

20 hc»is**i, *#a»rt*e»t-*3te«sflt«*JE«tii2404tj:y«ija 

£»0»»8l-fcfraififfi»ft^K24OOT?l*, ®24fc^-r«fcai^. ¥® 
25 Jjfc£ftfc3fc#fc82403l;J\ 2ttHfC*l8l**lfc»ttt<t*. 

K2403(D*tt»ifim-cofii»3tea)JB«f«tt. **<#y, ^--ea)^e*ftp 



♦ 55 



501(C^LfcS«rtl^^e^5^K«<DIHlglJ$tO^^{7)*> , ;3>S«2200$ 
10 ffit\Ts X^^^S51 2lzr. Sft, 7X*«fc/j:£»»<bitelStt±r::»JjfcU 

Rjt Mourns. 7^h , jy^7-f^x^^>^ic < fcy/\*^-->^L. ->u=i>$ 
Bate*, /^-->^spo->';=»^x^>^-r^o ccoi§&. smcu 

(DISS, *>'J=i>lt««>'( 1 00) ®<t< 111) ® t0>«» J:yiB*tt©*«iBA< 
S503^bXx'y?S508<&IfI£fr?££K<}:y* ©24IC^LfcHJ£(Dff^^8 

tfcJt5jfi«»*^^K2400*f^«-rs, 
25 mtl&o 



WO 00/28536 . , - - . _ _ PCT/JP99/06150 

- 56 

3T2503^cfc^7^K2504^b^^$tLTfcy, U— »3f (I3^l!§) ^£ 

*t, ft#$s&25oi tt % castra. K#^s©R***mfr&#y. ^ 

20 ?K2502« =lT2503i3«fcl;^77'yK25O436^C>«^fi£$^^•C^^€> o CCT% 

&2501 1±, a725O30MW#^yK25O2fc«fctf^yK25O4(fl®#r 
*«fcy**<fr&*3f::»Jfc;*Jh.W*c ±!5^yK2502li. CVDCChemica 

i vapor Depos\t\on) s 7sJ<v$*mmw0^%\^& t ')s -mt&mmoy&tR 

25 ^g^^oS*lt^ttCD-T--/^2502a^}rm$tLTt>-&o Z0)t-~/^25O 
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37250314, ^^^K2502(DS®J5<fct/T— n°5A;2502afC;9oT, -IHb 
S3gJK0>lt8l=«fcoT}ISfift$*l. ffi^t>t0=lTEM25O3ai:. ^-/^25 
5 02aSSC373feS»»2503bt*<-ft:|Z»fit*tl-Clltfifc**l4o ^7^250 

4t,*fc.a72503oaascfc s tt*zgMbS*Ra)J4aic«fcor}Brife**i* 0 

*fc, pt3?jKffi25Ol0)— Sffigj52501att % n72503(7)37iIffSi52503a 
lw«LrmSftKSt*OJ:3*^0-«BBTlS*LTL^.Cfl!)-iaiiBTl 
(Zli, 7;US-^A(AIK ^PA(Cr). &(Au)3|tf)&JIIg*\ Mfe$JB& 
10 frb^£#IS2505tf M$Jh/tl/*&o C<7)JE$tlg2505l4, n72503tf)=I 

7fi«»2503a*raiai*ft^ift^rfi««u-if3tL8.$,-fefl)S«tiii2 

505a|Zj:y«t/iNggD2502b^fS]^S5t$-e--5>SS^mfcLTL^o 

afc«2506(4 % *>'J3>, *7X^ttttlwJBfifc$*iT<py. ^7^K2504(3t 
^iK^250i)©g®|c}i^Jlf|cJ:y^$tLr^i ) o^fc\^2506<i:^ 
15 ^/K2504(ft3mg&2501)£li v Mft^lCcfcyft^LTtufclV, CCTf. ± 
1B««lS^^tt,afc«2506fc^^K2504t(DWl=a*E*WJn«Ctt 

±te$J$Kfcl>T\ j£^S5fe^^K250O$5t^y^I5^^±ICjSffl-r^, 
i§£|C|4.&*g&#^:/K25OOC0T#(~|gl^L^ 
20 ±SBtSfi&#l4. R8tt©¥S3MS*e*y, ffiJE<bK»*St» 

25 atttttfltetf-SfcafrU:, «/J>SBP2502btSBS«E*©IsaBBi:a)ra**^ 
Mn2502b<DtIfIflE*T*ifii8Sii:*&5jb<fc*. fCU, CKBWCtt* igllir 



.Ill II, I .ill nit in , ., mi i, 
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»3te^^K25O0<0|»/MBP25O2biMEfili<*fl!>IBflklBlcfclt-5BlrSia>& 
*LftL^U~1f3fe»^6*tUl**tfcU-^L«*<3t*a»2501<Z)3T2503 
• fiHCfiiftLfctfe, SStR2505OJEStii2505a|Cj:y«k/Jv8BP2505lb*:iSj 

^£8t£*T,& 0 Ztil=*y, «/J\BBP2502b©i6«, t^&?L*ttf* Hfc/hSBP 

is 2so2bttm^<^immto)m<Dm^rAiziB.^^p^±^Hho 
20 cii«f*^©fli«<3!>iE»ii, ±&®£?izm'mn2502bfrz>mmmftp 

ft/JvBfl P 2502bT?ifitt»3fe£«ffi'f B-Ott'MJBn 2502b$ffi 

B26(a)-B26(f)$#JiLi:.±aUfcj8lfifl)»lll1t=«kSifi«» 
25 3t^K2500OS3ft^aslCOl%TKWf *1\ B26(a) fCfcl^Tli. ± 



•59 



mmQM&tfis 200nm~-50pm<&J5$£ftSJ:5l::* £^K25025b<if» 
502aJ&<J&JiM?*L$ o 

HIC^T ttd^Cr— /^itt^f- /^2502a#£ : 7yK2502fCff2/££;h,& o 
CZ"C% X— /<^2502aO>T— ^yK25O2£be/XH&|£:0>Xy^> 

x^>?£flll.\ ^^♦vK2502i:UvXh«i:rox^5 1 >^^Jt$Pg«c:t 
iCty, gfM0)»^fl)ir-/<7 , v;2502a$»5^-r-&Zi: : fe,Rr^feSo 

JfcU:. 026(b) IZ^^-C, ^yK25O2C0^^^tl^Ifila)^»6{C < fcy % >7=y 
•yK2502G>MK&l-\ A>Oi i -/\'^2502a$SCJ: ; 5lCLT. Hl£<tM 
15 omMtf* 2/im--10ji£m<DJ?aPi:<i:*J:5l=Jft»»Blt**l*Ctl=J:y, =17 
2503A*M£*l£ o &lv?» Mtf^j&l^y. □72503<7>MfC|*-&tf; 
^<7)^jl^200nm-50^m^Ji:$<h4^^5lCjtm^^^^Ci:(Ccky, 
^ J 7^K2504^B^$^So C*lJ=«fcy % $5?K2502, n72503fc £tf ?7 

^K2504^b^5fc#^^250O}!)^>ya>S«i25ioa)a®f-^fi£$ti^o 

20 CCT?, 3T25030)®tlT$$^ : 7vK2502» 2504CDjSUT^«fcy^:#<^"* 
^tLXlt. 20(Df^A^, <7^^K2502, 25O40>JS#T^£'h£<1"& 
^^KfifcBIWFl=7y*{F)$K-e>^-r*ltf =37250 
3©fl«T«**<-r«*^l=f4.a7fifeKB$^y;U"7=^A(Ge)*K-e> 

25 ftJ£JHK£if!a»JiW**£* fiEBII*©3tf^E-¥>fiPJQ«*OBI»f=*y, ± 
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026(c) lZfcL\r % -«iBT1*»filtt" 
4fctoOU2>XI-/^-->S3fe»aj^2501t»SfcLfclfe,3t3Sia»2501^ 

fc^ST?* jfc*«K250ifl!>-«»250la*<RIBIc*r»«fc<t*J:5<i:— 
10 (2)3t^jKK250K7)S®(zUvXh/^->$^fi£Lfc^, **tt(DK7-r 

(3)^#iK^2501(7)g®[C-^mil^JC^«.<fc3^X-/^OU^Xh 
/^~>$^jtLfr^s^^lS2501<7>^^«^-efeSi:^fc^mtU^ 

^SCODxy^^lc^y, -asSli2501a*^Sfc^-r^tttni:'5«k3^-^@ 

g|26(d)Kfct/»T* 5fcg&j&2501(vUri>&#25 10) 

>^[^«fcy. ^SI=^-rS^2505Jiino , )m$^^1"^o fcfc\ £Stfll250 
5tt % ^El26(e)*fcligi26(f)|C^-rX?IlCfct>T. HH£*fil3^?» 

H26( 5fc$j£&2501(?^K2504)tf)S®l~(** ±3i 

25 Lfc»ffi«^*fctt«flt»|lCj:yafc«2506A<«^*tl«o *LT. &&X®t 



&XZZ>o 

20 t^^^^^ffl^f-cirizcfcy^ m&tfmmtz*ix^tzft®m&=i7<D 
&&#i<D&#i : £m%\z&m-?&zttfx2&o 

m27&.*mw(DmMmmioiz&%mm®ft^v\ : 27oo<D®&%frst 

25 ^fltft^^-f&o g!27lCfcUTii, J5 Stl^ 27 21 M 

£*l"Cl>So £CD£lt^2721 [£, ^^K2502OM2502c^SJ^$ttTfc 
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ft2721a;6<»Jjfc£*m^o d(D£3tll2721 ft/hBfln2502bJ5iBCD2i 

£StJg2721tt, ^^K2502O«ffi2502cfZ % M&LfcCVD. */< 
3Raf*©¥&C=J:y.T;US-«>A(AI).-57PA(Cr)^(Au)9a)*a 

10 fi*rR2721©»/hft^2721ali, JijfiLfc'jyy^Y, Iyf> 

SBft1EI=i3l+«>3fclH»ttB$SI!i*ttl=»«>SCi:3b<-e#S, CCDHJfcO) 
15 Ml 0|zJ:£5fi«»&'\vKfcJ:*Ltf, filtR*»^LfcCil=*y, jg^S 

(*«fl)»»ll) 

EJ28[±, **W©lltt©»ISl 1lC«k&afia»3t^^K2800a)«fifc*«"** 
20 ffiiJBi®glX&-So ZfflHCfeUr, B250*«l=*tfc"*-**Mi'l::ttn--fl!>ft 
COEllCfctxrii, 3tJ»a»250ia>-a892501a©-OTT2 
A^ffit^tLr^y, CG)-Jffi®T2(Cli % £ttBg25O5(g]25#I?)i:Pl*il0> 
#**fc*tf*aic£$JEtfR2831i<?Bfifc*Jh/tl**. 0*y, £§fH2831 
0JKlt®2831att, -SgffiT2*«ttiB-Cfc4fca6, GflS^tLXOSg^ LT 
25 t>5. ffcfr*, 37 2503(D37fi«W2503a$eiftLr*fcU— If 3tLa(*, 
JEtfiB2831a(=J:y****irft/MBn2502b^(Sl^fi»f3F^fl!)'Ca5'5p 



1 1 ' i , 1 1 iivki '*iiiW*iiiriniuiiHiiiij„ , 

63 . ' 

wmmm-z&Zo ^29ic^tN-c. m25<D&mz*tfctz>B#iz{$m-o)n 

10 lZ&>>)t£££hTt5V. *&2506ii s ^^'vK25040Sg^Sor^^o 

T, gl29(CfcLM:li, £5^*2502, n72503fe J:!/* *£2506{z£l)3fc^ 
&S&2901 #ftj££4lT0>£ o 

C0DHMc0^fill2lz i fc-5ifi^5^X'yKI-J:til^ H!S03^^9(z 

l±Ctlb(Oiim0©S9^b12[3lSbtLi)tO^li4X^BJ(»^g^ML 

te^mm(Dmm^mt&'oT : t>*%mz£3itiz> 0 mz.\ts ±mLtcmm<n 

25 (£tt®»®13> 
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&5o BI13(Z*1-5fi«»3t^vK3O0O{Ct5L\X, U—"*f5fcSfr&Stttl**lfc 

^*sp«c^i«Qi-fi«^-eeiiR*-a-<S3fc*at»3oo2i:, *#at»3oo2€is« 

004$WTSSl2©ai^3005fc, *T<{7lZttfot -5X^y®3006|C|Sj(f 

<r**fi»R3010^R**l*:a»lt»tta)^3007*<»fifc**l, ^©HjS 
10 fcfi«3fe$fiB»«c:i:tJ:yifi«S3feS±fi£-r*»'hBBP300835<K(tTt^ 
-5>m30StE3009^b^^tlTL\^o 

mi0S^3OO3!Cj3^-Cs #3?&83002te, 53£Sfc***k i^^^O)^ 
fctttfflfr&fcy* S30lC^1-«fc5^yK301 1, r373012fc«fc^^K30 
13A*&fcfifc**LW-C*»Al*o CC-C, 3te#2fc»3002tt, 37301 20>|B*r* 
15 *<^v^K301 lfcJ:U'^7^K3013©|g^mc):y^:^<^^«fco(^iS$tir 
(,\£ 0 ±12^7301 2fc<fctf£7yK301 1. 30131*. CVD(Chemical Vapor 
Deposition), ^/\'^, O^&lCfcy , ZLgHfcg*R(DJt8l(Ct:o"C«* 

fifc$ft£Ci:(Cfcy!£l 0&t£3OO3©/hMfc#Rrtlt&&o C(D5fc$M30 
02A^b(7)aSlt?fefi, Bf o&®±[cff*j££*ifc&£3*J§3001 in 

20 8S*te*u cro^sStlsooKcfcypfe^efig^fSi^^fct-Somio^so 

03tL"C Silicon a>(100)attR$fflt>fca#,ll^ttX^^>^ICj:y»rit*^S 

en Dicky 54.7° om&£t-z>®ffitftef$£ft* ^-o±®i-7;u5-^a. £ 

O*fi»a300llzJ:y>T^7B5l=»LVfT<i:*Sl^&Stt$*ifc#»l*^ 
25 — tffr*03fe£. ^7-T^0>2PiErtl=^rt**i.fc«/hBBniz±*«l:yffiSfr4 
Zfc^HBta&y. 3fcfi»»^OfiL^ifi»»*^-yK3000*<RT«Ba:<C*o *fc 



I 1 1 

■65 ' 



MOM 1 OS4E3103tLT, H31|C*fJ:?|C,3fe*aR»3102<7)/<5i--> 

J§320l£jf2fi£LT : t&^(g)32)o fcSlM±,*fc9l©* 1 <Dg&3303£L 

«ty, ^-/s 0 S£t05£&&Jf 330l£MLT4,&O(gl33) o *fc % E134IC 
^■r<fe5^3feSStJ§3401 jfijaiC$fe7T'f/<3402^ V ^MO^I^ALfc* 

^tc3fcii,^T>r/<3402^^ic^j^$^fcs^ma>^^ug|j^-efe^=i7ic 

04j:y3fcSlt©3401lCfi8lt$^ D 5fe(St*0«fcdlcm 1 0)&ffifcLT Silicon 

y 54.7° ©^jg^to3O(7)^®-tf#fife$tifcmM0)^$o^^fie$4x. r 

^O3fe7T^/^3402$^<0^1^|-iamt^^y^^Jg^T^-r>>KfcJ:^{4 
20 g£fr#75<WGi<kfc&oC3l*ofc&1 0g*£< 3003. 3103, 3203. 3303. 
3403) dfcivt. Jfefi|tJ|a>S»iBA«IHfllJS»tfe*Lr^5C:i:l-«fc*JR3t 

Alt^ffi@fcl>L^l^alS^3ffi®^o*®^^^^LT^^fcy.5fe#;ra^~sp 
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% 2 <Z)S«3005-Ctt» -&l=Btt$*W«C£Bffi*#tf£*o£lfi££ffi 

io <7%m^tz7*wj<f?7jmiizxisyxi&m-ttmL. sfi^^int 

3CD&«3OO904'flS&©Kgag-r£Z£lC c fcy, &3CDg<S3009K#fS{£*l 
15 -g>«/jN^P3008|C^<^^^1-^Ct^Pl^^-5.o *fcm2(7)aiE30O 

^P^^^U^X^^fflLrta^o Ctf)«*:5#:f&2<7)S*E3005<7)*m 
tL-Ctt, ^m&£<[-££ W^Xtl^fc: Si02 &<7>#*4*m^;h,6o 

m 3 o«fe3oo9izttvyn>^$^ffi-r^ e i>y3>sfetiix-/^^ 

20 -r*5^3007*<^*i£Jtar-6J:5f=»fifc*tL» >7 r -fT«a>B5rtJ-«k/MBP3 

(z»^**i2oo^/^-h;uisiTa>*/K«pg$*-rs«^BBP3oo8T»ifia» 
25 *>y3>*ffi$»il-*cfc(cj:y»fi6$*i-& 0 z©t— /^o±®i=tt, ±Sfl 

cfcyfc*LT£fc3fc££SfU J:y^<©3t**/hB8PI=lll3fC**J:ai=3feS 
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ltR30l0^^j|i5 0 RiiLfc^«i<>5«J:dlc±ffi|c»Jg$tifc5tiESt 
K3010©^a>"^-rX*<«^§BP3008(0*$$t<t5o«3Oaifl[3009(C 

3feKStJB3O01T?jElt**LfcU~1f3fe$SE2©*«3O05WIC#ft"rftb>X 
ttl!6l=«*:yjft3flfcU 3 fc3fi3009lzSl*fctt/J\BHP 30081" 

at<R30O5t=»(ffcU>X30O4<7)**$^» NA (7)pfe^l£S+$^T9o £4Sffl0> 

©Mi=»«»*4i:**«scfcicj:ysis!iiBizfi^r±i:s-r*>«^(c*4fii 

3»l=. H35I4. ^30|C^LfcHJf5<D^Sl3|Cfclfi,ifi^|^^'vK3000 

20 licaic, mi fl>*«3oo3©^K^acSBiwt«o rr*-r?:/ si 101 -ei*. 
•7^tummitms502hu^mimmm^ cvd fcfesiM4*/<**s 

#3fc*feJS£JBl*T:fcftl\i &[Z7frV} S1102 W?7?<r0)&&$mi* 
25 rd©7X^*tl=BfS8a)**S<7)S*BBit, x^>^SfraBf© Si £fStii£i± 
-So CO^X^f^ S1103 T?l£. *»4t*y^A(K0H), fc&LMixl^^UT 
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t/*>tf£tetc^z£y»££Kft % <ioo)i::#L 54.7° ©fcgfcfcf-san) 

Tffc4ftlE35O3^»fiELfcofi6lfTXT'^S1104"Xfli % CO)^}® 3503CD± 

**»<t*>y X'*~j2 l )y<f&* cvd £6, KffijR*aslc € feoTSJS 

10 l-^^T*t^o^CD3t^^^JS^^CDM^^T3506.>77^K3505, 35 
07lz*y»rtLT*«*:l>o=37(©a«f**^yK<Z)a»r*J:y*t<-r4(=tt, 
□7fiSK«fcy^-7-^A*K-^-r*L«J:<, *fc*^K<DB3r«=i7® 

5t(*37$±KStL-cei(RL'Ct^<*:to, ettnX£8'>2F1**c:.£:jb< 
15 -e** 0 m\iX7JTV-J S1106 -C7*h'J V^7wtt«ixv*>^*fflt^, ft 
*»»3508(0»tttlB»r4oJII*a>^i»»«JftXST*ffl^64iS7*Hj 

Al/C*<fcL>(B34>. C<D*§£. ^t-^ S1 101 ^6Xx^S1104iBHtO)I 

li^ffl^rsts^f^iau doo)<t 54.7° ©ftfiE* i fc'32oaxiii)'e»***ifc 

^>^<07^»tt*»««4:t^ffi*©-b--rX€lftS«c:i:l=*yRlra«> 



6'9 



2fcl=, S62(OsiS3OO5<0ftai35Sfe$Bl36-eSiWt"5.*^ 7.T-'^S1201 

£ fe &IW£X / 'J > ? fifc-T & o 
&[Z % ^yZr S1202 Tff*. ^HJV^^&flfSJBlV *JSK3602l::R 
10 ^tt^Tt^felt, b>X^^^R£-r^)RlfO^XS^3601$||tU$-{J-i, 0 

jfecu TSrvz? si 203 -ei*. ^xS*fi$jt^i^;l-rc<t(c«j:y, 

15 fkftlC Xf*^ S1204 Tfl4 % TX?#$SW*tU 7'f^Pl/>XilS^i^cF 

I*I£EI37l&B.rf&o 

XT"^S1211 -C(i.^Xg^3701±|CUvAh3702^M-r-g> o 

20 xf^ S1212 tfi4 % pgig£WT£7u^x^-/t'^x?&£tMS«i'7 

awe, ^f'^ S1213 -e(4,^Xi:lxS?Xhtfl!)j81Rlt*-SlcLfcx^> 
0b>X»tt£*rf*£«ii5Si*?"$o 
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S1301 ssrcr* % wxm™omifeik<Di' i )^>&fa3so'\%m^o m 

5 $uz % x^'y^ S1302 -ett, ^$g B B B i/'J=i>0®^lpl^<fcSx^>^b-h^ 

s®Lfc^3802^fML. ^-<Diijisii=iap«si:Jt*o -7x^*rfc&5iftife<ts 

5>«J=i>SSai*#» *K<t*'J^i**»5«. fc£lMi-Th^^;U7> 

T--y<ftt±(in)t(ioo)icj:y»*-& 54.7° tfcy. ftgi**5-r*ifi i-j&-^< 

20 #1^ X^y^ S1303 -ett. i£fi«0)^O)±ffi(=3feS»K38O3*Wli»^ 
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3tS*TKlcj:i»BBP*<ifi1fl53fe$56£fe*-H:*»^gaP3804i:ttS. 
7lc^!rtt»lPl«fcy^^K»t^$A«t*^&«J56lc«fcyizSiS(c|ft<^x^ 

15 12 «>£tt3005£R»-efc**<, ifitt»5fc££fifcr*tt'J*§Bn3904£*rr 
£35 3 <7)£*fi3903{i % B39(c^-rR«tt:^&fit5fitta)SgiB3905a)ifeiS 

I^SIII3906^ggP$tSlffc^J^6^Lrt^-So•> , J3>«^3907±l^»[Jg 
Lfc5$^«»CD-1»»SlBX^SCtt < fcyfl|«a)aSje3905«»fi61-**<, 

«/J\MD3904tOffi8*56cJl+SCtA^fll^y»«^BBP3904T?4fiE 
||tL^ofc^£W*©!SL^»$SSfi3905a>JiyfCjgfi6-r**att3906l= 

25 sflrrsntcicfcy, ±*j:yHRW*4ifc3te*sstu «fcy^<a>*s«^Bn 
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10 HJiS(DB^14l^^,i£^|f^^K3900^^j£^^Sl3i:Pfi|[C, % 1 
m<D*.£2<Di&$imitt£m&tztb{Z s % 3 <Z>»}g39O30>J52f, U>X0) NA 

15 ^l3i:Pl^-e(fe-5o 

HJg(7)^Sl4lZ^lfMtI^^^K3900(Z)ig5tX§$^-rUiW 

20 m40X*n 3 0)Stg39030^^^$ra-r^ 0 Tor^ S131 1 

<D^Sl3tP^, SffiKli; ®^{1OO)^$g^0v'J=]>a)Ste39O7$ffl 
L^o ®3S&(1 10). (1 1 1)0)^^^ v'J=l>-£* E^Sfc.!: fl^tft&i^ 

fcSLWjt, GaAsm<J)¥&t*&&$:%^Xt£l\ 

Zfr*J-J S1312 Trf*. mt&n<D-m^foZ> TEOS ^3908£ CVD & 
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TEOS JR3908G)--fi|l*lt»tfcCJnX-r«5 o COW^*«Bl39|CfcMt-6^ie39 

BWtf&^Ztltetfb TE0Sm3908CDX^^>y^ii?T-r-5fcAt). I^f>^ 
TX^S^lCfeb*^i:fe^®3905CD^t^^tfci±Tfc<i^^^fe^o-OJ:a 

^l^y,ff1tO^^^TEOSm3908^X^Ct^^^«C-5o*fc. 

5o fcb^Cto TEOS J^3908^g!fe^Ufi-&J^(ZjnX"r^o ^0>&* • 

15 (D^ofc^i5^^f^M$tu^o±BHK^-<x^>^tm^y. Oi^hi-vf 
>^^fflL\-S>^^(4,X^^>^TX^Bttt-7X^T(DT>^-X^>^(7) 

a«$iise«ztjc«feyff*<z)»«(OTEosR(D^jesflEi!!T?**„ x 

oiIS^lJl^t'*ctic e tyfiEa)T : --/\^S^ : t^^^^^fi£«c:tA<BT 

tet&So 7*hUS?Xh£7*£fcLT{£ffl1-£iS£li, TEOS UMIB;*, bv 
XhOfi^, a-KS£fc£iM4^-*>7;£J£©I8g£ W teos mtlsitx 
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X'SyZ^mZm^tzmffiffite^y^VrfoIffeti; FIB(Focused Ion 

Beam)l«XftfB*ffl^T«l^ttl=ftlXLT*fttV 

;j>IlC s XT-v:?S1314T?tt % £jg3905lC3fc£AltT?#SJ:5»ffifflfr&$/'J=I 
>^&3907£X>;/^>5f U *£&ft£M-r& 0 X^>77X^#:&Sfci£ 

9UZ % X ^ r^ZfS^3^5V^t. JflXLfcTEOS 1^39080)^® t£Jllg3906£ 

15 ivtsfeJUL-ttaiNo *RBt3906*jftltS^i:l^ky* ±#,fcyii»£*Lfcife 

#1-, X^r^ S1316 £j&39O5a>$98SPa>&BR3906$jlDXU fifc 

/hMn3904£»iaf S.XT?? S1315 T?a>$RR3906©jjfcR-e. *jsatt 

fc^JSJl3906^x«>^>yt-^^<kl-cty$fe^SiJ(~m'h^0^^fi!c-r^^:A? 

25 ^«c^ic < ty^^^n3904^^^i-^c < h : t,Rr^T'fe«.o coj^^x^^ 
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K£S«*iirS^i:^<fcy«/hBBat£f^il(LT*ftl^ -£>i§£. ¥«T*#LM5 

10 tiiaife-efo&o 

W&\~7rr«J'J S1317 T*I3\ ^BIl3904a)±®(C^Jli3909^j:-S>^m 
&m*M-t%>° ££Ig3909li 30nm WT(DJl^{C^fife-r-5, 0 §§mi*M<Z>ff2 

^j^lciflx., BBP*»fitLTl^4#»<Z)JB«r*A<SSl^y**t^^€»§BP 
i£j2T?<Z)3fc£$ig£#«fcy^S<&y. ISlPT?a>3tex*;U*-H&«*<lRl±U 

041 1*. S5l6(DJ|g©15lCfi6-&aa«©3fe^K4100G)Stfit^"r-»a)Bf 
BB-Cfc-6oSltea)»®15lza3l+Sifi«S3fe^K4100-Ctt.* 1 OS^4 
lOlfcSS 3 CDS*54l03lc-DLNTs Hfi£0>ff2Sl 3£Ht$-<?fc5*<, b>X&fi£ 
25 ££-f&£ 2 0>a«fcLT. 7K-;Ub>X4102^^mLrL^o^-;UU>X 
41021*. a3(J)&«4103©ffl«*<D^a)rtffl!ll=it*^ * 1 <D**£4101 
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ttfe-5LNttjaffr*icfflar«u>xa>ja*izj;yiiR$3ttLT*3 o>i6«4io 

3l=^BR$*Lfc«/hggpicHgStt-SoCi07K-^>X4i02W<ia»i6fltS 
14. ^BSOftfit«0)¥S©«fi"e***35»^ &3OSlS4l03Oftli, 011) 

i:SL\?(IS©77«f»l-4<tf$5. ?K— ;UU>X41 020>JgJr3U:*-a> 
«B50)ffl^fl!)^*(«O^g)(Z>IHffly(=J:y, «SO NA £4,oft£$t/J\§BP 
l-gajft-f &-e£a o tf-;UU>X4lO20#*4£LTIi, 5£36*m4>L<liSS 

10 £fc> -tEBIfcBJ^ttlfc 3 ©S«4103tLTHI6©»®13T?5?L*:afc«i*ffl 

7c, M 1 a>*fc£LT, 031 ~@33lC3KLfcfttt*4lM*B34l;:5SLfc V » 

Sllfia>»®15lZfclt4jfi«S3fe^K4100tt % jU60)»ll|13l=j3it*3fi 
15 «S3fc^K3000tl5I«, *1 0)Sfi41O1}5^je3(DatS41O3$«^LT. 
JKfiE-rSA^ c:o^*2fe(4.Sltta)»ISi3i:BI»,tt#ffllzJ;«>«^fc*^ 

5ll6a>^ffil5lzfeMt«3fta»3t^yK4looa)»13Sxei4»-Slt6a)©fi8l3 

20 ^ns-r^o 

<fci>*HJifeo^Si4oami^Q7L, -m^Sol4®^iz^-;uu>x$}f 
cats*. u>xias$fcAO!)xg*<*it,^^ja*a)Si±* < aa<>So*fcaw 
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H42I4. SffiO^®i.6|c«5j£aS3fe^^K4200fl)«lR6Sw-r---SP(7)Bf 
B50i?feSo3ll6a)JBJBi6|cfc(tSifi«53t^K42OO-ei*,« 1 ©S«4 
201 3 a>S&4203(COlN-t\ £%0»&flg 1 3£PttT?fc5*< % 
5 £*rr&m 2 <D»t££ftfflU &30&ft42O30>«/JM»nifi2II^ &ws& 

/MH05L/>X42O2£flsfi!L-a^«, 
*fc % ±IB!ttWettSS3<Z)SS42O3i:LTSIJfi0»S 1 3Tf^Lfc£*R£ffl 
10 Hfc*^ H**l=*te<0»&14fC*Lfc£ 3 CDS1g3903$^fflL-C4>St>o C 
©«^0i£ : ffi»3fc'^K43OO$ia43l^-*-. ls>XttaZ>m'&*(D&$ttlf 

«iBi=»fifeLfc^ , j3>*«io^43oi j:ym^ -^o^cd a 

g$E£LTs @31~E)33l::^L*:^*fifc&lMill34lc^Lfr V jUlcft^r-f 

^t/iiteo^^i4(7)5a^i-tra^.m^^o^^itt^(7)^^^^yffiS^ 

(HJ£a>ff28ii7) 
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®gn?fc&o HlfiOJBagl 7lCfclt5aa«R3fe^yK4400li. $ 1 CD&&440 

tiitu &&mMzmm<Dmm'\4\zteii$)m 3 <D&«i:u&j5fcLfc&ie4402 
10 ifi£/8iN-c— ocDS^rtfc^^-r^dtfCcfcy, niife(z>^si4(zfaiga)ig 

15 IZ e fey^^S^^^P^mit^i)«fca^^a)S^^^P*3(C^4402fc 
£t/8WIIBP4403£»2j&L-C£&l,>o C<D*i^ ^#T^#%£4>0^jg440 

20 S^(^Lfc«^<t«o$&(c^(D^xS^<7)^l(7)S^i"J®rt{-Ill44lz 

^®iipi:xii^ii£-rc«i:ic^y^^LT ; t ) M<.sfc)tffiicu>x^$^-r 
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5fcJ5StJl4502, 3^^4503, □ 4504)£-T^T ^-S&O^TVTfclJ 

Stg460HCK^^[ts ^0)^®^5feS^46O2^, T&l^fcRStJf 46 

*T"?:7 S1402 T*\Z. &J53tJl4602fccfctf3fc3|;l£&4603<Z)±®|Z 
TEOS 04604^ CVD^IZT^e^l^-r -So -Itll0^m(*^^^ffl^-C4i^e^ 

20 -f£„ 

y"? SI 404 -Cli, mtfe<»BBl 4|CfcMf£i5*ji»pfc'SyK<7)ttMX 
fl;Vf-;/:/S1313£I^*£CDXil£fTL\ TE0Sl!i4604|Ct|^$Lfc^^4605 

7.=r^y S1405 TH*. HmcOff$Sl4lZfc|-J--5Mif3fe^^KCD^Sg 
25 I?i;Vfy:/S1315, S1316<h^l^(DX|I^|ISSL. El45lZ^-r. ^^^P45 
04£^t;^4503, ftJ5ltJf4502. 3fc^&E&4501 £7^-<$*®fclJI^J?£ 
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L H life CO ^ S 1 8 |C If ^, ^ 'V K4 5 0 ff$ jfT 

C(D«fe3*«^O5fi«S3fe^^KI4**a»450ia)lti»Sgi:»/hBBP450 

20 0^^^P^(^lcS^#^^fc«fct/^tjtt-^^i|X^-r^)^>Xtl^t> 
|-^P3fi)22^3fe^m^t^-/^^^C^5tOa^PX^}Jp^^miit^^JS 

Ctll>«fcyg§Pi;y^|c^<0$SLfc3fi^Sfp , c^^T^ Mffi^t SN it 



•5>o 

m&&<DoMiz&®iu %iztmi&mzmLx-fco&ttiiL&$&'DZktf 
pitfcT*&z>tz£>. tummznL^iz^uzj&mm^^^mttj:^^ 

mz. mnfrzm&uz$im&£&L\itzffii&\z&) s 
15 iz^r^mi^m^iz^m^^^(Dmm^mw±^mtt^o^tz. 
&m<Di&mzj:ztt&tote&m®fto>&mttif>tf±c. ^H^mmLx^ 
&nzmMmm^»iMx^^o 

&tz. xmrncDft^yFit. is'jzi^tezzm^tzWLmixixzfnttizxtt® 

20 &(Dfrmitt$£zfmm{ttfBif&ktev. mmiz/^^mm^m^ft^j:^ 
(Dmmiz^^zi^Ht^m^<D^m^<kunm%R^mmLtzo^tz.2:!fi 

^izmmLtzTiy^itizmLtzm^x^j.ift^j^^tLx^mLtzm^s 
.tor, ftm&ikz&mr&tzficDm^fflQtDXZZtezwft&tii&t&to 
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m # cd m m 

faE¥85S«<D.ffiE«'l*liln#»fite^ 

10 $«ifcCt*^«tr*5li«»3t^vK, 

2. «[Eifc*St»l*, mEa»tt«<03^a>rtfl!|l=t»flfe$*ifcZi:£ft*tr«> 
SS^« 1 l-E«©ifi«#3te'^K. 

15 4. «rEaao»si-fcL%T.iaEtt»co^i5a)¥iso^ft«fcy'J^»ffi* 

4,o»ffi*<ffiE»/hBBP5fi«(=ft*-t^tti:-r*BI*fli3(=:E*©ifia5 

5. TWE«afl)«®l-fc*^X, 'J>fc<fc*10(D|SHBrt<* f&IE¥i53|Jtea>tfrEf* 
/hBHP*^BK$*LfcBlt&-rft35^ 55JSJ:y/h$LNZt*«f«i:-r6»t**3 

20 (cEtt©jfias?3fe^-yK. 

6. lttEffltttt©^A^^<ttlo0)«ffi3K©«BBt*-r*^fc*^ttt-r 
S»**l*fcttIS*«2©U'r*i.36MOIzEtta)j6«If3fc^Ko 

7. |(rEttBltt©»ffia)^<f<ttiott % l5E«^BBPificft(cfc % 0NT, Male 

25 
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bit #11 7 0) l\-f 1 o {- fBiSG) ifi^S*^? Ko 

5 io. wffispffiSfifi, fficawransttartru 

10 

20 tzOtm&l&t. 

25 13. i£tli?^^±J$^l*tJcSL$#^^/J^P$W-r^>jfi^i?^^^KO§g 
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burnt. 

14. ^m^^^tzit^^it^m^mn^mT^m^^y^o)^. 

w-^&mz. m&£mm'mat?&£vizmmLtz£mttoK&Bmi- 
10 ^nt, 

K&temz. mm'mafimmztitzffitELKM0ffi±izm£Lxmj$.T 

HBLttm*. ifc&ZmifZ£?lzM$ttmfc&lzBJ$.ir$>iLmk. 
15 15. jfi^if^^4^*fcliSJ[a^1i-^ttt'J^lP^^-r^ifitlif3t^^K(7)^ 

i6. ^^^^m^tzitn^^^mn^t^mmm^t^y^o)^ 

25 S<i:. 
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m&ft&ttmn&Mz^Tmmztittzzx-fr^iiiifzmi owhmn^j . 

is. ^ff^^m^tzitfk^it^m^mQ^r^mmm^y^om, 
feyssuzts^x. 

w-m&miz. mtizmi om^mnkLxn&Ltz&.mtt<DK&Mm-f&jL 
15 mt. 

tnu^n^o^o^-^u^^mtiwm&m^m^izmtm^mL^ 
mmmtm<nmfr{z&oxmfc£H&±£zxt^m*&%iom^mn£Vi, 

20 19. mm^^^tzitm^it^m^ma^-r^^M^v^a)^. 



fi£LfcC < t$«flSfrSj||*gi20[cffitt©jS«»3fc^!yK. 
10 22. ltrie^jeSP(*»E3ftlt«(DJig«*Lr^*Ci:$«Fai:1-SSS*3i20* 
fcl*2llclB«<7)i£ffilf5fe^Ko 

15 *JS20^t>23OLxrtt^ic— otm<D%.m®n^v\ : <, 

SltJStt, d>te<t*-o<D3taJ:y*Lfc*$.-1iriE*»G)«^BBP©*lRl 

20 26. spffiftSlc. j£fttt(Dft£»liW*Xg£. 
lit, 
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27. &n&toft&*(Dm&£W'frmn£tz£oiziimLxi&&L2titz s pm 
m£M#<DK<Dmii\-mmm£fttcftmfc&£. 

4tmt2titzM^J:&m®£* 
Clfc£ftafc«ifia»3fc^K<D«a6*Sfc. 

15 bfc3#^$S&<h. 

£«**c:££ft«£-rSifia»5fc>^K. 
29. ltTK#i<D*7vK(&Ml::asj*£*u i'^ffitt'MBP dttJfc-f 
IZ^/Jx=g^^^^^m2©S^$<i^^C<h$^mi:^^I«*3l28|zfSS 
20 OifiafHc^yKo 

31. i£a»3t*f«JfflLTSB»jK(*OiS«(Df2ftXlJC/*fcl*ll**fT3>fia 



MtteT&m semi <0^5^Ki:«Et?«fe5l=L-C»2©^^K$»BE"r-5»4<D 
25 34. fltJfBx-/^©'>fc<<t£-^*ni£#^ 
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34fcfE«<DjftffiI?$fc'vj,K, 
5 36. WSBT L -/^aJfl)'>/j:<tt-»A^®tt©f-~/^^T4Ct$^«i:-r 

10 38. SffSBx-z^SPA^jfi^a-S^iOttJc^U, l^»^ttT?*5c:i$1*fifc 

<h1-^Ii*«33^bli^JS370^/«C<^--p|Z|Hm<»afi^ifpfe^K o 

39. WIB3fee»»a>i>/«i:<tt-W35<S«(*T?fei»^t*4ta^*»*fl[3 
15 IB«©ffi8i&3fe'^K. 

20 43. mtz^-'i®o<!>tj:<tb-mmtttfc&w$ffimtzmn&omvT 

44. lWffi«^BIIPJ:y^tBLfcl5ie»$flt^fcc:t$1f«t«gf*Si33(z 

25 45. wsaKi£ap©^j:<t4i--siiA<Rm<*7?&5^^««t-r*a*«44(z 



46. mi&&^(D<}>tji<t&-utf±mx*mt>ftTi^%ztzft&tT&m# 

m 44 IC |E m 0) ifilf f?5fe^ V Ko 

47. MfB^^Wfli*^^^LT^SC<h$$!ff^i:-rS§l^«44|CfBi£0 

yiB^^i^tg^eg^-Sfc^oct^^mi-r^II^iIasfzfB^^ifi 

49. |1jIB5?±A^s MfBIB^^^O^S^gilz.ky^-r^^^E-^fe^c: 
<t£ft&<t«IS#^48(zfB|gO$£$fBfc^Ko 

51. mtitint^wt<omiz±r^m^^K^m^mmt^>ztiz^mte. 

15 52. n^timmi^t^miz^r^m^m^m^m^unr^ztiz^m 
utim^t(DmMiAm:^-mz^zt^n^tt^imm33iztmo)i5: 

53. MiBiB^^^^^^^ffiicx7^^if{^^-r^c^^e!i«h-r^ig^ 

«33lz!B©<DiMfBfc's-/Ko 
20 54. t^rs^0/^^□7!)<X^^y®lZ^^$^•CL^'i.C:i:^^g^i:'r^If^^33 

tiBic^jsm^^^Ko 

55. mzttm&frtmzm^ffiQtnmmtf. mtzsm&&tmzx : 7<(¥ 
mtommtmmm-v&^zt^mtr^imms^izumoj&^m^ 

25 55. mBx-/^™iB^7^y|g^^5£^LTiSltb^Tl,>^C^^m<b: 
•T^^«53(cSBig(7)ifi41i?^^Ko 
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57. Wffi^^«i6A<WET-— ^«»OSffi180fi$fflt % «fc5l=Ea$*LT 

58. ffifSB^^««<»^<f<^--8J^S5«ft:-Cfc-6Ci:^««i:"r*SI* 

5 59. m&x?4?m&<D&t£<k&-m i &mvibzzb%fttjLti'zm*i%s 

3lCE«©afi«£#'^K. 
Ett<DSfi«»3fc'^Ko 

61. ffiE5fcJRWJB*<* ItrtBtt'hBBP^ffi^JEW-r^SHafef *HE3fe«tlBS- 

62. T»ia3feJ5»Ji©3fe£JE»r4iE*<IHftlB^fc*CiS^«tr*H**6 

63. m2^Sltia>«Mt-^®i^u-^>^S3t^*-r^z:t^«fc 

15 64. vm%5.mm*s «r«*»A»^-»*ipxu *<BiniLfcB5-ti:i» 
65. utiteftsatjf is. -(t^x«y5 i >^is-rci:ic«feyis*ttic«fc-3-c*^* 

20 ee. KrEffl*ttr=J:y*s**i*-3eft^«^iSA«(ioo)aBmeai/y 

1 1 1 )isif*4ct^tttr*ui#a65icE«a)>fi«» 

67. iWE*JE»iStJ:4)fea>filt*a3& < , 3t*A«-rfa>fiK*^i^i(c»U 
70«O»fii-c?ife*Zi$»ft4:-r«B5**33{cEKOifia»^fK. 

25 es. mu%mxuo&tji<kt-m<mn^x^^zt^mt-thtmm3 
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69. WIB3t«ASP<Z)^j:<i:*i-SP3i<ffia-Cfe*ci:^«t-r*a*«33lc 

70. mzifcmxwo)<}>tj:<£i i -®tfft7Tj^v&&zt£tmt?um 

5 71. MsH5t^A^^^<<t^~^3{)^g^W(c@^^^^L\riT«!:^^Wlc 
®^^O^U^^K0)iSS^^$^^C^^m«!:-r^If^^33(clsm<7) 

72. ^is^A^o^^tt-^icMta^/h^p^'gfig-r^^m^-r-s 

m^^$^«-(b$tft!ti:-r^If^JS33(zfa^<Djfi^if3fe^Ko 
10 73. lfflg5^A^O#£!fc7J!6llcg^ 

Z<h^^lS[t-rSi»^«72[cfHilt<7)ifitgif5fe^'vKo 
T*Si*«72lcf2KcomiBfc^K 0 

75. MS5fe^A^O'>^<^-^lcSPgWlZ^^*<^^JS^43Sa^ 
^^1-^M^^^«:$^ft/iC<»:^?$mi-r^Ifi^3S33|CfBmcDafiMf?^ 

«33H|B®0>i£^3fe^yKo 

78. mB&SJltJf 0><Hi:<<t£-£l5l^ me^ilflPIC:&£Jfl5feT5J£&& 
25 79. MiB3fe^ASU(7)^<<t^-a5{^ HUBftfe/MlflP lC;&£g|«-£>Sl&$ 

^^r^s^^$isitfcct^^«<t-r^sfi^«33ic5S«c0i£^i?^ 



WO 00/28536 



94 



PCT/JP99/06I50 
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